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(54) SHEET-FORM HEATING ELEMENT, AND ITS MANUFACTURE 

(57)Abstract: 00 
PROBLEM TO BE SOLVED: To provide a sheet-form |T1 
heating element wherein a heating composition is held C/3 
under a stable state, and also, which can be used by 

cutting into an optional shape or size. ^ 
SOLUTION: On the upper surface of a sheet-form 
article 3 comprising paper or a nonwoven fabric having 
air permeability and water absorbing property, a heating 

composition 2 in which a resin having a heat-melting \ 
property is mixed, and which heats under the existence j^fe^^ 

of air, is held, and on the upper layer, a sheet-form y 
article 1 comprising paper or a nonwoven fabric having * 
air permeability and water absorbing property is 
superposed, and after they are formed into a sheet-form 
by a heat-compression by a heat-compressing machine, 
water or an inorganic electrolyte solution is infiltrated, 
and the heating composition 2 is held under a stable 
state, and at the same time, the sheet-form heating 
element can be used by cutting into an optional shape or 
size, and the usability is greatly favorable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The sheet-like heating element characterized by to infiltrate water or an inorganic 
electrolyte water solution into it after fabricating the sheet-like object which consists of the 
paper or the nonwoven fabric which holds the exoergic constituent which generates heat under 
existence of the air which mixed the resin which has thermofusion nature, and has permeability 
and absorptivity in the upper layer in the shape of a sheet by heating compression of a 
superposition heating compressor on the top face of the sheet-like object which consists of the 
paper or the nonwoven fabric which has permeability and absorptivity. 

[Claim 2] On the top face of the sheet-like object which consists of the paper or the nonwoven 
fabric which has permeability and absorptivity The exoergic constituent which generates heat 
under existence of the air which mixed the resin which has thermofusion nature is held. The 
sheet-like heating element characterized by infiltrating water or an inorganic electrolyte water 
solution from the field which has permeability and absorptivity after fabricating the sheet-like 
object which becomes the upper layer from the paper of non-permeability and non-absorptivity, 
a nonwoven fabric, or a resin film in the shape of a sheet by heating compression of a 
superposition heating compressor. 

[Claim 3] The sheet-like heating element according to claim 1 or 2 characterized by mixing the 
resin which has thermofusion nature in order that an exoergic constituent may use reduced iron 
powder, activated carbon or reduced iron powder, activated carbon, and a water retention agent 
as a principal component and may use mixed powder of the exoergic constituent as a sheet-like 
Plastic solid. 

[Claim 4] The mixed powder of the exoergic constituent which generates heat under existence of 
the air which mixed the resin which has thermofusion nature on the top face of a sheet-like 
object is held. The voidage of the sheet-like heating element fabricated by heating compression 
of a superposition heating compressor in the shape of a sheet the sheet-like object which 
becomes the upper layer from the paper or the nonwoven fabric which has permeability and 
absorptivity 30 - 85%, The sheet-like heating element according to claim 1 or 2 characterized by 
thickness being 0.2-1 0mm. 

[Claim 5] The mixed powder of the exoergic constituent which generates heat under existence of 
the air which mixed the resin which has thermofusion nature on the top face of a sheet-like 
object is held. The sheet-like object which becomes the upper layer from the paper or the 
nonwoven fabric which has permeability and absorptivity by heating compression of a 
superposition heating compressor The permeability of the sheet-like heating element fabricated 
in the shape of a sheet is JIS. Sheet-like heating element according to claim 1 or 2 
characterized by being 0.1-20sec / 100ml with the test method of S-81 17. 

[Claim 6] The sheet-like heating element according to claim 1 or 2 by which 2 and thickness are 
10-2000 micrometers 10cm, and the coefficient of water absorption of the sheet-like object 
which consists of the paper and the nonwoven fabric which have permeability, water flow nature, 
and absorptivity is being [ a basis weight / 5 - 800 g/m2 ] characterized 0.3-1 Og / when basis 
weights are 5 - 600 g/m2 and a nonwoven fabric in the case of paper. 

[Claim 7] The sheet-like heating element according to claim 1 or 2 which it is characterized by 




JP.2000-262548.A [CLAIMS] 

» 



2/2 s<— v 



the 



thermoplastics powd 




h which the resin 



which has the therm' 




n nature mixed to an 



exoergic constituent is chosen from polyamide powder, polyester powder, polyethylene powder, 
ethylene acetic-acid vinyl copolymer powder (EVA), polyurethane powder, etc. using at least one 
or more sorts as a principal component, and is the addition of the three to 30 section to the 
exoergic constituent 100 section. 

[Claim 8] The sheet-like heating element according to claim 1 or 2 characterized by the amount 
of sinking in of water or an inorganic electrolyte water solution being an addition of the ten to 50 
section to the sheet-like heating element 100 section. 

[Claim 9] The manufacture approach of the sheet-like heating element characterize by to 
infiltrate water or an inorganic electrolyte water solution into it after fabricate the sheet-like 
object which consist of the paper or the nonwoven fabric which hold the exoergic constituent 
which generate heat under existence of the air which mixed the resin which have thermofusion 
nature, and have permeability and absorptivity in the upper layer in the shape of a sheet by 
heating compression of a superposition heating compressor on the top face of the sheet-like 
object which consist of the paper or the nonwoven fabric which have permeability and 
absorptivity. 
[Claim 10] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sheet-like heating element characterized by to infiltrate water or an inorganic 
electrolyte water solution into it after fabricating the sheet-like object which consists of the 
paper or the nonwoven fabric which holds the exoergic constituent which generates heat under 
existence of the air which mixed the resin which has thermofusion nature, and has permeability 
and absorptivity in the upper layer in the shape of a sheet by heating compression of a 
superposition heating compressor on the top face of the sheet-like object which consists of the 
paper or the nonwoven fabric which has permeability and absorptivity. 

[Claim 2] On the top face of the sheet-like object which consists of the paper or the nonwoven 
fabric which has permeability and absorptivity The exoergic constituent which generates heat 
under existence of the air which mixed the resin which has thermofusion nature is held. The 
sheet-like heating element characterized by infiltrating water or an inorganic electrolyte water 
solution from the field which has permeability and absorptivity after fabricating the sheet-like 
object which becomes the upper layer from the paper of non-permeability and non-absorptivity, 
a nonwoven fabric, or a resin film in the shape of a sheet by heating compression of a 
superposition heating compressor. 

[Claim 3] The sheet-like heating element according to claim 1 or 2 characterized by mixing the 
resin which has thermofusion nature in order that an exoergic constituent may use reduced iron 
powder, activated carbon or reduced iron powder, activated carbon, and a water retention agent 
as a principal component and may use mixed powder of the exoergic constituent as a sheet-like 
Plastic solid. 

[Claim 4] The mixed powder of the exoergic constituent which generates heat under existence of 
the air which mixed the resin which has thermofusion nature on the top face of a sheet-like 
object is held. The voidage of the sheet-like heating element fabricated by heating compression 
of a superposition heating compressor in the shape of a sheet the sheet-like object which 
becomes the upper layer from the paper or the nonwoven fabric which has permeability and 
absorptivity 30 - 85%, The sheet-like heating element according to claim 1 or 2 characterized by 
thickness being 0.2-1 0mm. 

[Claim 5] The mixed powder of the exoergic constituent which generates heat under existence of 
the air which mixed the resin which has thermofusion nature on the top face of a sheet-like 
object is held. The sheet-like object which becomes the upper layer from the paper or the 
nonwoven fabric which has permeability and absorptivity by heating compression of a 
superposition heating compressor The permeability of the sheet-like heating element fabricated 
in the shape of a sheet is JIS. Sheet-like heating element according to claim 1 or 2 
characterized by being 0.1-20sec / 100ml with the test method of S-81 17. 

[Claim 6] The sheet-like heating element according to claim 1 or 2 by which 2 and thickness are 
10-2000 micrometers 10cm, and the coefficient of water absorption of the sheet-like object 
which consists of the paper and the nonwoven fabric which have permeability, water flow nature, 
and absorptivity is being [ a basis weight / 5 - 800 g/m2 ] characterized 0.3-1 Og / when basis 
weights are 5 - 600 g/m2 and a nonwoven fabric in the case of paper. 

[Claim 7] The sheet-like heating element according to claim 1 or 2 which it is characterized by 
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the thermoplastics powde^^h which the resin which has the thermo^^n nature mixed to an 
exoergic constituent is chosen from polyamide powder, polyester powder, polyethylene powder, 
ethylene acetic-acid vinyl copolymer powder (EVA), polyurethane powder, etc. using at least one 
or more sorts as a principal component, and is the addition of the three to 30 section to the 
exoergic constituent 100 section. 

[Claim 8] The sheet-like heating element according to claim 1 or 2 characterized by the amount 
of sinking in of water or an inorganic electrolyte water solution being an addition of the ten to 50 
section to the sheet-like heating element 100 section. 

[Claim 9] The manufacture approach of the sheet-like heating element characterize by to 
infiltrate water or an inorganic electrolyte water solution into it after fabricate the sheetHike 
object which consist of the paper or the nonwoven fabric which hold the exoergic constituent 
which generate heat under existence of the air which mixed the resin which have thermofusion 
nature, and have permeability and absorptivity in the upper layer in the shape of a sheet by 
heating compression of a superposition heating compressor on the top face of the sheet-like 
object which consist of the paper or the nonwoven fabric which have permeability and 
absorptivity. 

[Claim 10] On the top face of the sheet-like object which consists of the paper or the nonwoven 
fabric which has permeability and absorptivity The exoergic constituent which generates heat 
under existence of the air which mixed the resin which has thermofusion nature is held. After 
fabricating the paper of non-permeability and non-absorptivity, a nonwoven fabric, or a resin film 
in the shape of a sheet by heating compression of a superposition pressurization compressor in 
the upper layer, The manufacture approach of the sheet-like heating element characterized by 
infiltrating water or an inorganic electrolyte water solution from the sheet-like object surface 
which consists of the paper or the nonwoven fabric which has permeability and absorptivity. 
[Claim 11] The manufacture approach of the sheet-like heating element according to claim 9 or 
10 characterized by the sheet-like object which consists of paper or a nonwoven fabric by the 
scattering method sprinkling the exoergic constituent with which the resin which has 
thermofusion nature is mixed. 

[Claim 12] The manufacture approach of the sheet-like heating element according to claim 9 or 
10 characterized by for the pressure of a compressor being 0.1-10.0kg/cm2, and a temperature 
requirement being 70-250 degrees C at the time of manufacture of a sheet-like heating element. 

[Claim 13] The manufacture approach of the sheet-like heating element according to claim 9 or 
10 characterized by mixing the exoergic constituent with which the resin which has thermofusion 
nature is mixed by the approach of powder-mixing equipments (tumbler etc.). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If this invention contacts air, it will generate heat, and it relates to the 
sheet-like heating element which can be used being able to cut into the configuration and 
magnitude of arbitration, and its manufacture approach. 
[0002] 

[Description of the Prior Art] As a means to warm oneself, oxidizability metals, such as iron 
powder, are used as a principal component, and the heating element contained by the bag which 
has permeability in the exoergic constituent which mixed activated carbon, a water retention 
agent, etc. which carry out water, salts, and catalyst-work as a reaction assistant, and which 
contacts air and generates heat has spread widely as disposable Cairo. 

[0003] The exoergic constituent currently used for this heating element is contained into the bag 
(henceforth a PE liner) which prepared the suitable air hole for a front face, where the seal 
package of this is carried out consisting of an wrapping material of a non-breathable film further 
(henceforth an outside bag), it is marketed, and the above-mentioned PE liner is used for it at 
the time of use, picking it out from an outside bag. 

[0004] Moreover, since an exoergic constituent moved within a PE liner with gravity etc. during a 
certain hemihedry and use and deviation arose, it not only produces sense of incongruity, but the 
advantage that these heating elements did not need ignition, either but use was easy reduced 
the wearing nature to the body remarkably, and fault, like the engine performance worsens had 
febrile ability. 

[0005] In order to improve these faults, the heating element made into the shape of a sheet 
where an exoergic constituent is held or fastened to a base material etc. is proposed in the 
following official report. 

[0006] For example, after holding the exothermic agent which mixed (1) nonsolvent mold 
adhesives in the bag which has permeability, The approach which heated from the outside and 
was pasted up on the inside of a bag (JP,5-33051,B), (2) How to carry out pressurization 
molding, after infiltrating an oxidation assistant into Japanese paper and sprinkling an exothermic 
agent (JP,64-42018,U), (3) How to carry out distributed maintenance of the exothermic agent at 
the sheet-like base material which the laminating of the fiber is carried out irregularly and has 
many detailed openings (JP,3-1 52894,A), (4) High absorptivity fiber is mixed as a base material, 
and the nonwoven fabric which has many openings is used. How (JP,7-59809,A) to make an 
exothermic agent hold to the opening, (5) It is the approach (JP,8-1 12303,A) of making 
superposition and a top face carry out spraying maintenance of the exothermic agent for the 
nonwoven fabric and nonwoven fabric which have many openings with adhesives, piling up the 
nonwoven fabric which has many openings further, and carrying out heating sticking by pressure 
etc. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the 
sheet-like heating element obtained from the approach proposed in these official reports on 
manufacture as a heating element. 
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[0008] (1) When mix nonsJBRt mold adhesives in a heating element t^Bfe bag which has 
permeability, the heating element into which salt water was infiltrated further is contained, 
heating compression is carried out from the outside and it fabricates in the shape of a sheet, 
since the heating element has sunk in salt water, and high heating compression temperature is 
needed and it compresses, from the permeability bag side which has detailed continuation pore, 
moisture flows out and the exoergic persistence time becomes short Moreover, when adhesives 
processing is performed to the inside of the non-permeability bag section or an example is taken 
[ carry out / put a heating element into a bag and / heating compression ], an ingredient unit 
price is high and it becomes a cost rise by the reasons of manufacture becoming complicated. 

(2) Since a heating element separates by bending, vibration, etc. or what was made to sprinkle, 
compress and hold a heating element on paper, and was made into the shape of a sheet breaks 
easily, it is not practical. 

(3) After carrying out the laminating of the fiber irregularly and making the base material of the 
shape of a sheet which has many openings in the interior carry out distributed maintenance of 
the exoergic object, since suspension, such as activated carbon, is sprinkled, it is difficult to 
make it hold, where homogeneity is mixed. 

(4) It is difficult to make the heating element which used the oxidizability metal powder as the 
principal component at the base material of the shape of a sheet with many openings hold, where 
homogeneity is mixed. Moreover, since high absorptivity fiber is expensive, an ingredient unit 
price becomes high. 

(5) In order to pile up with adhesives the nonwoven fabric and nonwoven fabric which have many 
openings, the opening of a nonwoven fabric is buried, and it worsens and is hard coming to 
generate heat as it is air. Moreover, there is a problem of it being difficult to make the exoergic 
constituent with which mesh differs holding at same mixed rate as the nonwoven fabric which 
has an opening by vibration or reduced pressure suction, and being hard to acquire uniform 
febrility. Moreover, there is a process which piles up a nonwoven fabric with adhesives, and an 
ingredient unit price is high and it becomes a cost rise by the reasons of manufacture becoming 
complicated. 

[0009] It was made in order that this invention might improve this conventional trouble, and an 
exoergic constituent is held at homogeneity and it aims at offering the sheet-like heating 
element which can be used being able to cut into arbitrary configurations and magnitude, and its 
manufacture approach. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose invention 
according to claim 1 On the top face of the sheet-like object which consists of the paper or the 
nonwoven fabric which has permeability and absorptivity The exoergic constituent which 
generates heat under existence of the air which mixed the resin which has thermofusion nature 
is held. After fabricating the sheet-like object which becomes the upper layer from the paper or 
the nonwoven fabric which has permeability and absorptivity in the shape of a sheet by heating 
compression of a superposition heating compressor, it is characterized by infiltrating water or an 
inorganic electrolyte water solution. 

[0011] In order to attain the above-mentioned purpose invention according to claim 2 On the top 
face of the sheet-like object which consists of the paper or the nonwoven fabric which has 
permeability and absorptivity The exoergic constituent which generates heat under existence of 
the air which mixed the resin which has thermofusion nature is held. After fabricating the sheet- 
like object which becomes the upper layer from the paper of non-permeability and non- 
absorptivity, a nonwoven fabric, or a resin film in the shape of a sheet by heating compression of 
a superposition heating compressor, it is characterized by infiltrating water or an inorganic 
electrolyte water solution from the field which has permeability and absorptivity. 
[0012] Invention according to claim 3 is characterized by mixing the resin which has 
thermofusion nature, in order for an exoergic constituent to use reduced iron powder, activated 
carbon or reduced iron powder, activated carbon, and a water retention agent as a principal 
component in order to attain the above-mentioned purpose, and to use mixed powder of the 
exoergic constituent as a sheet-like molding object. 
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[0013] In order to attain thiMk>ve-mentioned purpose invention accor^^to claim 4 The mixed 
powder of the exoergic con^Huent which generates heat under existence of the air which mixed 
the resin which has thermofusion nature on the top face of a sheet-like object is held. It is 
characterized by being 0.2-1 0mm about 30 - 85% t and thickness in the voidage of the sheet-like 
heating element fabricated by heating compression of a superposition heating compressor in the 
shape of a sheet in the sheet-like object which becomes the upper layer from the paper or the 
nonwoven fabric which has permeability and absorptivity. 

[0014] In order to attain the above-mentioned purpose invention according to claim 5 The mixed 
powder of the exoergic constituent which generates heat under existence of the air which mixed 
the resin which has thermofusion nature on the top face of a sheet-like object is held. The 
permeability of the sheet-like heating element fabricated by heating compression of a 
superposition heating compressor in the shape of a sheet in the sheet-like object which 
becomes the upper layer from the paper or the nonwoven fabric which has permeability and 
absorptivity is JIS. It is characterized by being 0.1~20sec / 100ml with the test method of S- 
8117. 

[0015] In order to attain the above-mentioned purpose, the coefficient of water absorption of 
the sheet-like object which consists of the paper and the nonwoven fabric with which invention 
according to claim 6 has permeability, water flow nature, and absorptivity is being [ it / 5 - 800 
g/m2 ] characterized by the basis weight, 0.3-1 Og / when 2 and thickness are 10-2000 
micrometers 10cm and the basis weights in the case of paper are 5 - 600 g/m2 and a nonwoven 
fabric. 

[0016] In order to attain the above-mentioned purpose, invention according to claim 7 is 
characterized by the thermoplastics powder with which the resin which has the thermofusion 
nature mixed to an exoergic constituent is chosen from polyamide powder, polyester powder, 
polyethylene powder, ethylene acetic-acid vinyl copolymer powder (EVA), polyurethane powder, 
etc. using at least one or more sorts as a principal component, and is taken as the addition of 
the three to 30 section to the exoergic constituent 100 section. 

[0017] In order to attain the above-mentioned purpose, invention according to claim 8 is 
characterized by the amount of sinking in of water or an inorganic electrolyte water solution 
being an addition of the ten to 50 section to claim 1 or the sheet-like heating element 100 
section carried out 2 ****s. 

[0018] In order to attain the above-mentioned purpose invention according to claim 9 On the top 
face of the sheet-like object which consists of the paper or the nonwoven fabric which has 
permeability and absorptivity The exoergic constituent which generates heat under existence of 
the air which mixed the resin which has thermofusion nature is held. After fabricating the sheet- 
like object which becomes the upper layer from the paper or the nonwoven fabric which has 
permeability and absorptivity in the shape of a sheet by heating compression of a superposition 
heating compressor, it is characterized by infiltrating water or an inorganic electrolyte water 
solution. 

[0019] In order to attain the above-mentioned purpose invention according to claim 10 On the 
top face of the sheet-like object which consists of the paper or the nonwoven fabric which has 
permeability and absorptivity The exoergic constituent which generates heat under existence of 
the air which mixed the resin which has thermofusion nature is held. After fabricating the paper 
of non-permeability and non-absorptivity, a nonwoven fabric, or a resin film in the shape of a 
sheet by heating compression of a superposition pressurization compressor in the upper layer, it 
is characterized by infiltrating water or an inorganic electrolyte water solution from the sheet- 
like object surface which consists of the paper or the nonwoven fabric which has permeability 
and absorptivity. 

[0020] In order to attain the above-mentioned purpose, invention according to claim 11 is 
characterized by the sheet-like object which consists of paper or a nonwoven fabric by the 
scattering method sprinkling the exoergic constituent with which the resin which has the 
thermofusion nature indicated by claim 3 is mixed. 

[0021] In order to attain the above-mentioned purpose, as for invention according to claim 12, 
the pressure of a compressor is characterized by 0.1-10.0kg/cm2 and a temperature 
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requirement being 70-25d^P|rees C at the time of manufacture of a l^St-like heating element. 

[0022] In order to attain the above-mentioned purpose, invention according to claim 13 is 
characterized by mixing the exoergic constituent with which the resin which has thermofusion 
nature is mixed by the approach of powder-mixing equipments (tumbler etc.). 
[0023] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained in full 
detail with reference to a drawing. As shown in drawing 1 , the sheet-like heating element of this 
invention on the top face of the sheet-like object 1 which consists of the paper or the nonwoven 
fabric which has permeability, water flow nature, and absorptivity Spraying maintenance of the 
exoergic constituent 2 which mixed the hot melt resin which has thermofusion nature is carried 
out at homogeneity. After carrying out heating compression of the sheet-like object 3 which 
consists of the paper or the nonwoven fabric which has permeability, water flow nature, and 
absorptivity on it in piles and making it the shape of a sheet, water or an inorganic electrolysis 
water solution was infiltrated, and the following is used as sheet-like objects 1 and 3 which hold 
the exoergic constituent 2 from the upper and lower sides. 

[0024] As an ingredient used for the sheet-like objects 1 and 3 which have permeability, water 
flow nature, and absorptivity, it is paper, a nonwoven fabric, etc. which were made from a 
vegetable fiber, a synthetic fiber, or the fiber of both mixing, and what uses as a principal 
component the vegetable fiber which was excellent in especially water retention capacity is 
desirable, and especially the thing that uses pulp, ****, cotton, etc. as a component is desirable. 
If it is in the paper or nonwoven fabric, it is required to have permeability suitable for generation 
of heat, water flow nature, and absorptivity. Desirably, when 10-2000 micrometers and a 
coefficient of water absorption are [ in the case of paper / 0.3-1 0g/10cm2 and a basis weight ] 
5 - 600 g/m2 and a nonwoven fabric for thickness, for thickness, 10-2000 micrometers and a 
coefficient of water absorption are [ 0.3-1 0g/10cm2 and a basis weight ] 5 - 800 g/m2. The 
sheet-like objects 1 and 3 which are the above and which were obtained if out of range do not 
have sufficient permeability, and water holding capacity worsens, and febrility falls. 
[0025] The paper of non-permeability and non-absorptivity, a nonwoven fabric, or the resin film 
of the sheet-like objects 1 and 3 which put the exoergic constituent 2 is sufficient as one of 
vertical both sides. As for the paper of non-permeability and non-absorptivity, a nonwoven 
fabric, or a resin film, it is desirable for thickness to be 10-2000 micrometers. If thinner than this 
when the sheet-like objects 1 and 3 are paper or a nonwoven fabric, the exoergic constituent 2 
falls at the time of shaping sheet manufacture, or the lack of on the strength arises, and when it 
is a resin film, the lack of on the strength arises, and a shaping sheet cannot be obtained. In the 
case where it is thick again, the suitable heat for the exoergic constituent which mixed hot melt 
resin does not start. Moreover, problems, such as spoiling the flexibility of the obtained shaping 
sheet, arise. 

[0026] On the other hand, as a febrile constituent 2, oxidizability metal powders, such as pure 
iron powder, reduced iron powder, electrolytic iron powder, aluminium powder, and nickel powder, 
are used as a principal component, and water retention agents, such as oxidization assistants, 
such as water, a sodium chloride, a calcium chloride, and activated carbon, and wood flour, 
diatomaceous earth, a zeolite, a leech stone, a vermiculite, activated clay, and macromolecule 
absorptivity resin, are mixed. 

[0027] Moreover, in order to combine the febrile constituent 2 in the shape of a sheet, the 
thermoplastics powder chosen from the resin which has thermofusion nature, for example, 
polyamide powder, polyester powder, polyethylene powder, ethylene acetic-acid vinyl copolymer 
powder (EVA), polyurethane powder, polyvinyl alcohol, etc. mixes at least one or more sorts as a 
principal component A mixed rate is the addition of the three to 30 section to the febrile 
constituent 100 section. The shaping of the shape of a sheet with few additions of 
thermoplastics itself cannot be performed, and when there are many additions, the permeability 
of a shaping sheet and water flow nature will be spoiled remarkably. 

[0028] Next, the manufacture approach of the above-mentioned sheet-like heating element is 
explained. Spraying maintenance of the mixed powder of the exoergic constituent 2 which 
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nature carries out by the scaWering method at homogeneity, the heating compression of the 
sheet-like object 3 which consists of the paper or the nonwoven fabric which has permeability 
and absorptivity at the upper layer carries out with a superposition heating compressor, and it 
fabricates on a shaping sheet on sheet-like object 1 top face which consists of the paper or the 
nonwoven fabric which has permeability, water-flow nature, and absorptivity. 
[0029] In case it fabricates, when the pressure of a heating compressor is low, the bonding 
strength of the exoergic constituent 2 is weak, sheet-like shaping cannot be performed, but 
when a pressure is high, the permeability of the fabricated shaping sheet, water flow nature, and 
absorptivity will be spoiled. Also in heating, when temperature is low, shaping is impossible, 
without the added thermoplastics fusing. In the case where temperature is high, thermoplastics 
will cover the exoergic constituent 2 and will spoil permeability, water flow nature, and water 
permeability. Therefore, as for a process condition, it is desirable for a pressure to be, while 0.1- 
10.0kg/cm2 and a temperature requirement are 70-250 degrees C. 

[0030] For permeability, 0.1-20sec / 100ml, and voidage is [ the thickness of the fabricated 
sheet-like heating element ] 0.2-1 0mm 30 to 85% in JIS-8117 test method. In addition, voidage is 
the following, and makes and carries out measurement calculation. A sheet-like heating element 
is immersed in aliphatic saturated hydrocarbon, this is put into a desiccator, and it is mostly 
made a vacuum. It sets under a vacuum condition until air bubbles stop coming out from a sheet. 
If air bubbles stop coming out, it will return to atmospheric pressure. The weight augend of the 
sheet-like heating element at this time is measured, and voidage is computed by the following 
formula. 

Voidage = volume of the specific gravity x1 00-/sheet-like heating element of the weight 
augend / aliphatic saturated hydrocarbon of a sheet-like heating element [0031] The sheet-like 
heating element obtained by the above approach is cut into the configuration of arbitration 
according to the purpose of use, and is held in the wrapping material with which water or an 
inorganic electrolyte water solution is infiltrated, and at least a part has permeability. The 
wrapping material to be used makes non-permeability one side which touches the body section, 
and makes permeability one side which meets. The wrapping materials used for the non- 
permeability bag section are non— permeability sheets, such as a multilayer sheet which made the 
inner layer the resin sheet which has heat-sealing nature, or the resin sheet which has heat- 
sealing nature, and use the following. 

[0032] They are laminated films, such as a polyethylene film / nylon nonwoven fabric, a 
polyethylene film/synthetic paper, a polyethylene film / polyethylene foam sheet, and a 
polyethylene film / polyester nonwoven fabric. As for the wrapping material used for the 
permeability bag section, what has heat-sealing nature and permeability and has flexibility and 
heat retaining property is good. For example, the perforated resin sheet which performed a 
laminated film or piercing of nonwoven fabrics, fine porosity sheets, a fine porosity sheet and a 
nonwoven fabric etc. 

[0033] Moreover, exoergic temperature and a pattern can set the sheet-like heating element 
obtained by the above-mentioned approach as arbitration by the thickness of a sheet-like 
heating element, the configuration of the wrapping material which wraps the amount of sinking in 
of water or an inorganic electrolyte water solution, and a sheet-like heating element, etc. 
Therefore, this sheet-like heating element can consider the various usage. For example, the heat 
source which transpires efficiently the volatilization evapotranspiration nature matter (an 
insecticide, an aromatic, deodorant, etc.) into which disposable Cairo, paper, a nonwoven fabric, 
etc. were infiltrated can be considered. 

[0034] (Example) Below, the example of this invention is explained. However, this invention is not 
limited to the following examples. In addition, % expresses weight % and the section expresses the 
weight section. 

(Example 1) The heating element constituent which mixed the iron powder 60 section, the 
activated carbon 15 section, the diatomaceous earth 18 section, and the low-density- 
polyethylene powder 7 section with powder-mixing equipment in the paper of basis-weight 25 
g/m2 was sprinkled by the scattering method within the limits of 10 g/m2 - 10000 g/m2. 
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Furthermore, the paper of^Rs-weight 25 g/m2 is put on the top faceJBe'ating compression is 
performed according to each irrelevance in the range with a temperature [ of 70-200 degrees 
C ], and a pressure of 0.1-10.0kg/cm2, and the sheet of arbitration is obtained. The thickness of 
the obtained sheet was measured, the inorganic electrolyte water solution was added, and the 
existence of generation of heat was checked. The result is shown in Table 1. 
[0035] 
[Table 1] 
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[0036] (Example 2) The heating element constituent which mixed the iron powder 60 section, the 
activated carbon 15 section, the diatomaceous earth 18 section, and the low-density- 
polyethylene powder 7 section with powder-mixing equipment in the paper of basis-weight 25 
g/m2 was sprinkled by the scattering method. Furthermore, the paper of basis-weight 25 g/ m2 
was put on the top face, heating compression was performed according to each irrelevance in 
the range with a temperature [ of 70-200 degrees C ], and a pressure of 0.1-1 0.0kg/cm2, and 
the sheet of arbitration was obtained. The permeability of the obtained sheet was measured, the 
inorganic electrolyte water solution was added, and the existence of generation of heat was 
checked. The result is shown in Table 2. 



[0037] 
[Table 2] 
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[0038] (Example 3) To the constituent which mixed the iron powder 60 section, the activated 
carbon 15 section, and the diatomaceous earth 18 section in the paper of basis-weight 25 g/m2, 
as the mixed rate of low-density-polyethylene powder became the two to 50 section, the heating 
element constituent which mixed them with powder-mixing equipment was sprinkled by the 
scattering method. Furthermore, the basis weight of 25g/the paper of m2 was put on the top 
face, and according to each irrelevance, heating compression was performed in the range with a 
temperature [ of 70-200 degrees C ], and a pressure of 0.1-10.0kg/cm2 so that a molding sheet 
might be obtained. The inorganic electrolyte water solution was added on the obtained sheet, and 
the existence of generation of heat was checked. The result is shown in Table 3. 
[0039] 
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[0040] (Example 4) The heating element constituent which mixed the iron powder 59 section, the 
activated carbon 14 section, the diatomaceous earth 18 section, and the low-density— 
polyethylene powder 9 section with powder-mixing equipment in the paper of basis-weight 25 
g/m2 was sprinkled by the scattering method so that it might become 2700 g/m2. Furthermore, 
the paper of basis-weight 25 g/m2 was put on the top face, heating compression was carried out 
on the temperature of 200 degrees C, and conditions with a pressure of 1kg/cm2, and the sheet 
of shaping was obtained. And this shaping sheet was cut to 8cmx1 1cm, 6g of brine with which 
the salt 15 section and the water 85 section were mixed was sprinkled* and the exoergic sheet 
was obtained. This exoergic sheet was contained to the PE liner with which one side consisted 
of compound sheets of the porosity film made from polypropylene, and a nylon nonwoven fabric, 
and one side consisted of polyethylene films, and it considered as the sheet-like heating 
element This was sealed into the bag outside non-permeability, and it saved at the room 
temperature on the 3rd. It takes out from an outside bag three days after, and is JIS. The 
exoergic trial was performed with the exoergic test method based on S-4100. The result is 
shown in drawing 1 . As a result of the exoergic trial, 40 degrees C was exceeded in 8 minutes, 
and 55 degrees C of maximum temperatures were reached. The time amount which maintains 40 
degrees C or more was about 1 1 hours. When this sheet-like heating element was actually used 
for the body, there is also no generating of the bias of an exoergic constituent etc., temperature 
with about 10 good hours was maintained, and flexibility was maintained in the meantime. 
[0041] On the top face of the paper (basis weight: 25 g/m2, thickness: 130micrometer) which has 
permeability and absorptivity, the iron powder 59 section, (Example 5) The spraying laminating of 
the exoergic constituent which mixed the activated carbon 14 section, the diatomaceous earth 
18 section, and the low-density-polyethylene powder 9 section with powder-mixing equipment is 
carried out to homogeneity by the scattering method. Heating compression was carried out with 
the superposition heating compressor, and the paper (basis weight 25 g/m2, 
thickness:130micrometer) which has permeability and absorptivity in the upper layer was 
fabricated in the shape of a sheet In this way, the sheet-like heating element with a thickness of 
about 1.0mm was obtained. This sheet-like heating element was cut into 1 10mm by 80mm, the 
inorganic electrolyte water solution (7g) was infiltrated, and it held in the bag which made one 
side which meets the non-permeability sheet with which one side has heat-sealing nature with 
the wrapping material of the permeability sheet (quantity of airflow is 450sec(s) / 100ml with the 
method of examining JIS S-8117) which has heat sheet nature. 30mg (basis weight: 20 g/m2, 
thickness:50micrometer) of 90mm long and 60mm wide papers was infiltrated into the non- 
permeability sheet surface upper part of the bag containing a web-material heating element, and 
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they were made to fix th J 




and 1-ethynyl-2- 



pyrethroid compound of vaporization nl 
methyl-2-pentenyl-cis- / transformer-chrysanthemate (henceforth en pen thorin) to it at the 
non-permeability sheet surface of the above-mentioned bag. The transpiration of both en pen 
thorin was measured using what put the Cairo mixed powder which added the inorganic 
electrolyte water solution (7g) to the fine particles (21 g) which mixed iron powder, the water 
retention agent, and the oxidation assistant at same rate to contrast, and was mixed into the 
same bag as a prototype. The result of having carried out comparison contrast of the case 
where Cairo is used conventionally is shown in Table 4 and drawing 2 . After carrying out the 
unit time amount trap of the vaporization steam of en pen thorin with a silica gel packed column 
for every fixed time amount, the acetone extracted and measurement analysis was carried out 
by gas chromatogram. 
[0042] 
[Table 4] 
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[0043] 

[Effect of the Invention] As explained in full detail above, this invention on the top face of the 
sheet-like object which consists of the paper or the nonwoven fabric which has permeability and 
absorptivity Mix the resin which has thermofusion nature, and the exoergic constituent which 
generates heat under existence of air, and homogeneity is made to carry out spraying 
maintenance. After fabricating the sheet-like object which becomes the upper layer from the 
paper or the nonwoven fabric which has permeability and absorptivity in the shape of a sheet by 
heating compression of a superposition heating compressor, From having held in the bag with 
which water or an inorganic electrolyte water solution is infiltrated, and at least a part has 
permeability Since it has completely the high opening [ be / nothing ], alias a wrap, by the resin 
which has thermofusion nature for the front face of an exoergic constituent and an exoergic 
constituent tends to react with air by this, while being able to make it generate heat by use 
reduction-of-working-hours time amount Since it can cut into the configuration and magnitude 
of arbitration, making the product which was rich in variety becomes possible. 
[0044] Moreover, since it has the high opening while the sheet-like heating element which does 
not have sense of incongruity at the time of use is obtained, since it becomes a flexible sheet by 
infiltrating water or an inorganic electrolyte water solution, the paper or the nonwoven fabric 
which has permeability and absorptivity for both sides is not needed, but even if it uses one side 
as a non-permeability sheet, the febrility of homogeneity is acquired at the time of use. 
[0045] Since the permeability of a sheet-like object is securable also for the paper or the 
nonwoven fabric which has permeability and absorptivity by carrying out sinking-in maintenance 
although the permeability in a sheet gets worse and generation of heat worsens if many water or 
inorganic electrolyte water solutions are furthermore infiltrated into an exoergic constituent, 
generation of heat can be made to maintain for a long time. 

[0046] And since it is not necessary to add exoergic assistants, such as water, during 
manufacture while being able to carry out continuous molding to tabular [ with wide width of 
face 1 it comes to be able to do manufacture cheaply from manufacture and preservation being 
possible also under existence of air the top in which the sheet forming from a thin object to a 
thick object is possible. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the sheet-like heating element which becomes the gestalt 
of implementation of this invention. 

[Drawing 2] It is the diagram showing the exoergic test result of the sheet-like heating element 
which becomes the gestalt of implementation of this invention. 

[Drawing 3] It is the diagram showing the sheet-like heating element which becomes the gestalt 
of implementation of this invention, and the transpiration of conventional Cairo. 
[Description of Notations] 

13 — A sheet-like object, 2 — Exoergic constituent 
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precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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±. iS^®*tt8ifli^©«7K?fJ* 5 ^?n4 0 
[0 02 7 ] *fc. »«lttifflfiS«J2*S/- h«(C*S^$ 

i^Kt*--;bit*^f*if3* (EVA) . #'J9U*>f& 



iB^«^»*»»tt«rt» l 0 0 Lt, 3 - 3 0 m 

[0 02 8 ] ^C«C±E^- h«*J»(*©llJBj&ffi*8BiH 

[0 02 9 ] flag* SRL Jrt»EE««©E**sfiC»»^ 

«M2^S-9tlSl\ ii£M4> il*14* 

1-10. 0 k g/cm 2 , fiBMBffl#7 0-2 5 0 °C 

[0 03 0] J3E03*ift:^- httRJSf**** J 
lS-8 117Ki*fttO. l-20sec/100 
m 1 , ^1^3 0-8 5%, J?3#0. 2-1 0mm 

urra. 

7km<DltWL* 10 0/2/- Htt*<»ft<DftSI 
[0 03 1 ] K±©*ffit»6nfcS/- httl«M*tt, 

«s«*««*^3tfT^&< &t— »a*a*ttt** 

[0 03 2] ?J<y if U>7-f;l/A/t^D>T^ 
/^'JX^1/>^K ^'JX^U>7^Jl'A/^ 



^2 00 0-262 54 8 
8 

[0 0 3 3 ] 3£fc±E#ffi-C»6tifcS/- 

»3tffc«WKttft«« <«*»L 55«W- flWSOtt 

[0 0 3 4] (JCftffl) feTRt, COIHiOSItKM^H 

4>©rtt&^. «c*5%«S*%. gPBfiSgP**-To 
(*ttt«l )W25 g/m 2 <Dlfc±:{Ctt»6 0«. rS 

^»»B^««cr»dLfc»»*«awi* iog/ 

m 2 -1 0 00 0g/m 2 ©Klfi^+t 
^CCTffrmu/Co 3 6^C-e-CD±MCCifS2 5 g/m 2 
flD«*:ttti\ SfWMUC^tottT. SS7 0-2 0 0 
°C, EE^O. 1-10. Okg/cm 2 OilTjJOiE 



[0 03 5] 

[*1 ] 
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»fl?S 1 
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2ft fP au 2 


0. 2 
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St flFoD 3 


0. 5 
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6 3 0 




1. 0 
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12 5 0 
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5. 0 


O 


625 0 


Kffcffl7 


1 0. 0 
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1 2 50 0 




12.0 




1 500 0 



[0 0 3 6 ] (SOSW2) 0tt2 5 g/m 2 <D«±«:tt 

* u 7 a»*»*»^at6c u tt§mi*Mf& 

CCi?FS2 5g/m 2 SUPfiBJC^bttr , 

«K7 0-2 0 0*C, EtlO. 1-10. Okg/cm 

[0037] 
[12] 
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(6) 



£2 
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j®Sl^(sec/100inl) 






§ifrfoS9 


0. 0 6 


X 
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g*fp£l 0 


0. 1 


A~0 
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StfeSl 1 


2. 3 
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o 


t*fp&l 2 


5. 1 


o 


o 


Kf^DD 1 3 


1 1 


A-O 


o 


Hffcffi 1 4 


1 6 


A-O 


o 




22 


A~0& 


X 



O: 3 O^JBLfcOJMfctfltBg 

x : sM^aw-d-rD 
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/Co 3 6tC-£(D_LE{t*¥S2 5 g/m 2 <D*S*tMi\ § 
0 — 2 0 O'C. EftO . 1-10. 0 kg/cm 2 (Dig 

[0 03 9] 
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8 0 
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7 5 
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8*{fctf.l 8 


5 


7 5 


A 
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SCf^uu 1 9 


1 0 


6 9 
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ttfW2 0 


2 0 


6 5 


O 


o 


i*tt£2 1 


3 0 


6 2 
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A-O 


af^S2 2 


5 0 


4 6 


O 


A 


i££ftnn2 3 


5 5 


2 5 


O 


X 



£1 



&2 



O : 3 0^C«±©%J»t«ffic 

A : 3 0 'C*i«0«/lh*mg 0 



[0 04 0 ] ^12 5 g/m 2 ©tt±CC»5 

t&5 9SP, gttRUft SX±18tf. i^'M 

^ u 9 »*»#ia^«ccriS^ufc«»*HJsS 

1293:2 7 0 0 g/m 2 5 *CX* + ? * U 

SC-CKffil/fc. $e>tC-€-©±ffiOCi¥S2 5g/m 2 <Di!ft 
£rtSHi\ ag2 0 0 e C, E*l kg/cm 2 <D&fr~CjJD 

£8 cmx l 1 cmJCWl, ^ife 1 7*8 5»# 

t*a«tt^«cc*ML*ficcr 3 s«i?u/co 3 a 
a. jfaiOKDau j is s-41 oo^< 
^«*Wffir«*Kllk*ff o3t. *©tt**H 1 ^ 

f 0 fSftKKOlfeR. 8#T?4 0°C£Mx, S?g^g5 
5°acjil^c e 4 0 o CW±*^T^»*ra^l 1RIH 



30 [0041] <sb»«5) a»ftiK*tt*wr*is 

(WM : 2 5 g/m 2 , »S: 130 mid) <D±ffi6C& 
^5 935. ffitt«14», S«±18Bk 1Sffim#V* 

CCjl»tti©7Kt4^^-r€>ffi (^S : 2 5 g/m 2 k /I 

$ : 1 3 0 Mm) *niz&t>&mt^mi&vimEMi, 
-bimmwzmc c<ov- h 1 10m 

nixi 8 0 mm^ ? h 0 T&««»W*i8iR ( 7 g ) 

- h<h*tM-r&K-®£t- bis- bmmr^mm&iy 

- b CMfSM&J IS S - 8 1 1 7 QKRffiTM 5 0 
sec/lOOml) (D^SWrff o/cftS8CCiRSL//c e 

hM^ftAO^SSO^iiattV- hffi±a»cfB9 
0mmxft60mm(0l (iffi : 2 0 g/m 2 . : 
5 0 Mm) tC«tfttt<Dm>fU^P^ F{t^ 1 
2 2 -^O-f*—;!/ -*✓;*/ b 
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[@3] c (D&wonmv'Bmic & z> is- h 4 
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6 10 
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GA03 JA04 LA14 LAI 5 LA 30 
4F100 AA01A AA01C AA01H AA37B 
AB02B AC10B AK01B AK04D 
AK06B AK41B AK41C AK46B 
AK48C AK51B AK68B BA03 
BA04 BA07 BA10D BA13 
CA30B DE01B DG10A DG10C 
DG15A DC15C EC052 EH761 
EJ192 EJ422 EJ82A EJ82C 
E3822 GB90 JA13A JA13C 
3A20 3A2QA 3A20C 3B16B 
3D02 3D02A 3D02C 3D15A 
3D15C 3L01 JL02 J LOS 
YYOO YYOQA YYOOC 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the Original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

^^MAGE GUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
^^LEFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: " ' . . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



